Purkinje cell inhibitory responses to 3-APPA (3-aminopropylphosphinic acid) in RAT cerebellar slices.
3-APPA is considered to be a GABA(B) agonist more potent than baclofen. We report here the results obtained by applying this agonist to Purkinje cells (PCs) recorded in current clamp mode on cerebellar slices. The responses were compared to those obtained with other GABA agonists and antagonists. The drugs were delivered either in the perfusion solution or by pressure to the molecular layer near the recorded cell. When applied to the PCs either in the bathing medium or by pressure, 3-APPA evoked a potent inhibitory response which was however different from that obtained with baclofen. The response was complex and similar to that evoked by application of GABA, the endogenous neurotransmitter. In fact it showed: (1) very sensitive dose-response not affected by TTX in the bath; (2) an equilibrium potential compatible with Cl-channel conductance; (3) a massive reduction with the competitive GABA(A) antagonist bicuculline; (4) a small reduction, if any, with the potent competitive GABA(B) antagonist CGP55845A; (5) persistence of the responses under 4-AP (4-aminopyridine), the potassium channel blocker, and inhibition of the 4-AP-induced calcium bursts of spikes. The conclusion was reached that the inhibitory response of PCs to 3-APPA is induced, like GABA inhibition, by binding to both GABA(A) and GABA(B) postsynaptic receptors.